BEST AVAILABLE COPY 




RESERVE COPY. 

PATENT SPECIFICATION 

Date of filing Complete Specification: Feb. 2, 1950. 
Application. Date: Feb. 7, 1949. No. 3356/49. 
Complete Specification Published: June 11 , 1951. 



673,651 



Index at acceptance Classes 2(iii), Clc; and 2(v), RPlla, RPlld(2x : 7), RPll(fx: p6f). 

COMPLETE SPECIFICATION 
New Polymers 



SPECIFICATION NO. 675651 
IWENTOR: - MICHAEL MOJZES_Z_SZWAHC 
3y a direction given under Section 17(1) of the Patents Act 1949 this applica- 
tion proceeded In the name of Petrocarbon Limited, a British company, or 
170, Piccadilly, London, W.l. 



THE PATENT OFFICE, 
io th September, ig$2 



DB 33432/1 (4) /3290 150 9/52 R 



ycra wltx;- <oetween 7THT 
and' 1000° C. for not more than 10 seconds 
and the resulting vapours are cooled to a 
temperature at which a solid polymer is 
20 deposited. 

It has now been found that p-xylene 
when substituted additionally in the 
nuclear structure by one or more atoms 
of the normally gaseous halogens, i.e. 
25 fluorine end chlorine, will also yield a 
polymer on pyrolysis of the vapour and 
subsequent cooling. 

The invention thus consists in a process 
for the production of a polymer in which 
30 the vapour of ^xylene substituted in the 
nucleus by at least one atom of the 
normally gaseous halogens is pyrolysed 
by being subjected to a temperature be- 
tween 700 and 1000° C. for not more than 
36 10 seconds and the resulting vapours are 
cooled to a temperature at which a solid 
polymer is deposited. 

Examples of compounds which may be 
used' in the process of the invention for 
40 the production of polymers are 
2-fl uoro-p-xylene , 
2-chloro-p-xylene » and 
2,5-dichloro-p-xylene. 
The pyrolysis step of the process of the 
45 invention is preferably carried out by 
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fatieously on condensation of the monomer 
vapour by cooling. The cooling may take 
place in contact Avith a cool surface on 
which the polymer is deposited in the 
form of a film. 65 

The temperature to which the monomer 
vapour formed by pyrolysis should be 
cooled for condensation and polymerisa- 
tion to take place can easily be deter- 
mined by experiment. It depends on the 70 
partial vapour pressure of the monomer 
in the gas phase. The upper limit in- 
creases with increasing partial vapour 
pressure. Generally speaking, the opera- 
tive temperature rang*e for cooling will 75 
be between about 100° C. and -30°. C, 
though higher temperatures may be 
found effective with high partial vapour 
pressures of the monomer. 

Experiments carried out by reacting 80 
the pyrolysed vapours of 2-fluoro-p-xylene 
with iodine vapour have resulted in the 
production of a compound which is de- 
posited, in addition to the deposition of 
polymer, in the form of white needles 85 
having a melting point of 150 — 161° C. 
The results obtained on analysis of this 
compound indicate that it is 2^n*uoro-p- 
xylylene di-iodide, i.e. 
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I Michael Mojzesz Szwabc, an 
Israeli citizen, of 33 King's Road, 
Prestwich, Manchester, do hereby declare 
the invention, for which I pray that a 
6 patent may be granted to me, and the 
method by which it is to be Performed, 
to be particularly described m and by tne 
following statement: — 
This invention relates to the production 
10 of new and useful polymers. t 

In earlier Patent Application m Great 
Britain No. 25662/47 (Serial No 
650,947) there is described a process for 
the production of a polymer m which the 
16 vapour of ^xylene is Py^^ be i^ 
eubjected to a temperaturejbetween 700 
and 1000° C. for not more than 10 seconds 
and the resulting vapours are cooled to a 
temperature at which a solid polymer is 

20 "That now been found that ^xylene 
when substituted additionally m the 
nuclear structure by one or more atoms 
of the normally gaseous halogens, i.e. 

25 fluorine and chlorine, will also yield a 
polymer on pyrolysis of the vapour and 
subsequent cooling. . 

The invention thus consists in a process 
for the production of a polymer r in wfcch 

30 the vapour of ^xylene substituted m the 
nucleus by at least one atom of the 
normally gaseous halogens is pyrolysea 
by being subjected to a temperature be- 
tween 7O0 and 1000° C. for not more than 

35 10 seconds and the resulting vapour* > are 
cooled to a temperatnre at which a solid 

polymer is deposited. 

Examples of compounds which may be 

used in the process of the invention tor 
40 the production of polymers are 
2-nuoro-p-xylene, 
2-chloro-j>-xylene, and 
2 , 5-dichloro-p-xylene . 
The pvrolysis step of the process of the 
45 inve ntion is p referably carried out by 
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subjecting the vapour of the aromatic 
compound to a temperature between 700 
and 900° C. for from 0.1 to 1 seconds. 

Pressures in excess of atmospheric 
pressure should be avoided in carrying 50 
out the process of the invention. Prefer- 
ably the pressure exerted, by the vapour 
which is subjected to pyrolysis is below 
atmospheric pressure. The vapour sub- 
jected to pyrolysis may be diluted with OD 
an inert carrier gas such as nitrogen or 
carbon dioxide in order to maintain a low 
partial vapour pressure of the aromatic 
compound. 

Polymerisation takes place spon- ou 
taneously on condensation of the monomer 
vapour by cooling. The cooling may take 
place in contact with a cool surface on 
which the polymer is deposited in the 
form of a film. 

The temperature to which the monomer 
vapour formed by pyrolysis should be 
cooled for condensation and polymerisa- 
tion to take place can easily be deter- 
mined by experiment. It depends on tne /u 
partial vapour pressure of the monomer 
in the gas phase. The upper limit in- 
creases with increasing partial vapour 
pressure. Generally speaking, the opera- 
tive temperature range for cooling will 75 
be between about 100° O. and -SO C. 
though higher temperatures may be 
found effective with high partial vapour 
pressures of the monomer. 

Experiments carried out by reacting 
the pyrolysed vapours of 2-fluoro-p-xylene 
with iodine vapour have resulted in the 
production of a compound which is de- 
posited, in addition to the deposition of 
polvmer, in the form of white needles 85 
having a melting point of 150^-151 O. 
The results obtained on analysis of this 
compound indicate that it is 2-fluoro-p- 
xylylene di-iodide, i.e. 
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This indicates that the hi-radieal 



Let 2 - fluoro - 1,4-dimethylene benzene, 
5 exists in the vapour phase in the pyro- 
lysed vapours and it appears that this 
radical is the monomer of the polymer 
obtained by applying the process of the 
invention to 2~fluorp-p-xylene. 
10 The ratio of carbon to hydrogen to 
fluorine in the polymer as determined by 
analysis confirms this view. Similar 
results were obtained with the corres- 
ponding chloro-compound. 
J 5„ Generally stated}, the monomers of the 
polymers produced by the process of the 
invention consist of. the original com- 
pound with two CHa groups instead of 
two methyl groups substituted in the 
20 para positions of the benzene nucleus. 
The invention also consists in the solid 
polymers produced by the processes 
referred to above. 

The invention thus also consists in a 
26 solid polymer, the monomelic unit of 
which consists of a benzene nucleus with 
two CHg groups substituted in the para 
positions of the nucleus and substituted 
additionally in the nucleua by at least 
30 one atom of the normally giaseous halo- 



The invention also consists in a solid 
polymer, the monomeric unit of which is 
2 - fluoro - 1,4 - dimethylene benzene or 
35 2 - chloro - 1,4 - dimethylene benzene or 
2^5-dichloro-l,4-dimethylene benzene. 

Following are the examples of pro- 
cesses for the production of new polymers 
in accordance with the invention : 

2-fluoro-y-xylene vapour at a pressure 
of S to 1,0 mm, Hg. abs. was passed 
through a tube heated to 300° 0. at such 
a rate that the vapour was subjected to 

46 this temperature for from 0.0 to 0.4 
seconds. The vapours leaving the .tube 
were passed into "a trap in which they 
were cooled to 0° C. in contact with a 
cold surface on which the polymerised 

50 product was deposited in the form of a 
white occasionally transparent film. 

The yield of polymer was approxi- 
mately 10% Iby weight of the 2-fluoro-y- 
xylene treated. Unconverted 2-fluoro^- 

66 xylene was condensed in another trap 
cooled to -80 D 0. 



Example 2. 

3-chloro-^xylene vapour at a pressure 
of 8 to 10 mm. Hg. absolute was passed 
through a tube heated to 800° O. at such 6** 
a rate that the vapour was subjected to 
this temperature for from 0.3 to 0.4 
seconds. The vapours leaving the tube 
were cooled to room temperature and the 
polymerised product was deposited. 55 

The polymer Was in the form of a film 
similar to that obtained in example 1. 

2,<5 - dichloro - p - xylene vapour at a 
pressure of 8 to lfO mm. Hg. absolute was 70 
passed through a tube heated to 800° C. 
at such a rate that the vapour was sub- 
jected to this temperature for from 0.3 to 
0.4 seconds. The vapours leaving the 
tube were cooled to about 50° C. and the 76 
polymerised product was deposited. 

The polymer was in the form of a film 
similar to that obtained in example 1. 

All the polvm ers obtained; in the above 
examples had great thermal stability and 80 
did not soften when heated up to a tem- 
perature of 270° C. They were insoluble 
in, and' also did' not swell visibly in, 
boiling 

ethyl alcohol 35 

diethylether 

chloroform 

xylenes 

benzene 

toluene 90 
glacial acetic acid 

The polymers according to the present 
invention possess good heat and electrical 
insulating properties and can be used 
with advantage for electrical insulation 95 
when high temperatures are likely to fbe 
encountered). They also have good resist- 
ance to oprrosive liquids, and can baused 
as a protection against the effects of such 
liquids. . 10O 

What I claim is: — 

1". A process for the production of a 
solid polymer in which, the vapour of j> 
xylene substituted in the nucleus by at 
least one atom of the normally gaseous 106 
halogens, is pyrolvsed by being subjected 
to a temperature between 700 and 1000° 
O. for not more than 10 seconds and the 
resulting vapours are cooled to <a tempera- 
ture at which a solid polymer is de- %\(\ 
posited. 

2. A process for the production of a 
solid polymer in which the vapour of 2- 
fluoro-p-xylene is pyrolysed by being 
subjected to a temperature between 700 115 
and/ 1000° 0. for not more than 10 seconds 
and the resulting vapours are cooled to a 
temperature at which a solid polymer is 
deposited. 
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3. A process for the production of a 
solid polymer in which the vapour oi tr 
chloro^kylene is pyrolysed by being 
adjected to a temperature between 700 
6 and 1000° C for not more than lOseconds 
and the resulting vapours are cooled to a 
temperature at which a solid polymer is 

de 4° S1 A d process for the production of a 
10 solid polymer in which the ™P°^of ^ 3,*- 
dicUoro-p-xylene is P^ 3 ** ^ 
subjected to a temperature between 700 
and 1000° C. for not more than 10 seconds 
and the resulting vapours are cooled to a 
16 temperature at which a solid polymer is 

de 5° S1 A process as claimed in any of the 
preceding claims in which the WfW* 
is carried out with the vapour of the 
20 aromatic compound exerting a pressure 
below atmospheric pressure. 

ft A process as claimed xn any oi tne 
preceding claims in which the pyrolysis 
is carried out at a temperature fbetween 

26 700 and 900° C. . . , 
7, A process as claimed in any ot tne 
preceding claims in which the vapour of 
the aromatic compound is subjected to 
the temperature of pyrolysis for from O.l 

30 to 1 seconds. , 

8 A process as claimed' in any ot tne 
preceding claims in which after pyrolysis 
the resulting vapours are cooled m con- 
tact with a cold surface to a temperature 

35 at which the polymer is deposited on the 
said surface in the form of a film. 

9 A process aa claimed in any ot tne 



preceding claims in which the pyrolysis 
is carried out with the vapour of the 
aromatic compound diluted with an inert 4U 

^10 A process as claimed in any of the 
preceding claims in which the resulting 
vapours are cooled to a temperature be- 
tween about 100° C. and -SO C , 45 

It A solid polymer, the monomenc 
unit of which consists of a benzene 
nucleus with two CE^ groups substituted 
in the para positions of the nucleus and 
substituted! additionally in the nucleus by 60 
at least one atom of the normaUy gaseous 
halogens. . 

12 A solid polymer, the monomenc 
unit of which is 2^fluoro-l,4-dimethylene 
benzene. 

13. A solid polymer, the monomenc 
unit of which is 2-chloro-l,4.dimethylene 

benzene. _ 

14. A solid polymer, the monomenc 
unit of which is 2,5 - dichloro - 1,4- 60 
dimethylene benzene. 

15 A process for the production ot a 
solid poiymeT substantially as herein- 
before described. 

16 A process for the production ot a oD 
solid polymer substantially as descnbed 

in any one of examples I to 3. 

17 A solid polymer when produced by 
the process claimed in any of claims 1- to 
10 or in claim lb or 16. ™ 

Dated this 2ndt day of February, 19*50. 
N. GAVEOT, 
Agent for the Applicant. 
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I, Michajsl Mojzesz Szwabxj, an 
Israeli citizen, of 33, King's Itoad, 
Prestwich, Manchester, do hereby declare 
the nature of this invention to be as 

76 follows: — 

My invention relates to the production 
of new and useful polymers. 

In my earlier Patent Application JNo. 
25562/47 I have described a process for 

80 the production of a polymer in which the 
vapour of an aromatic hydrocarbon con- 
sisting of from 1 to 4 <benzene nuclei with 
two methyl groups substituted m the 
pa-ra positions of one benzene nucleus and 

86 formed only of condensed benzene nuclei 
when consisting of more than one nucleus, 
is pyrolysed by being subjected to' a tem- 
perature between 700 and 1000° C. for 
not more than 10 seconds and the result- 

90 ing vapours are cooled to a temperature 



at which a solid polymer is deposited. 

I have now found that the compounds 
referred to above when substituted addi- 
tionally in the nuclear structure by a 
halogen element or elements will also 95 
yield, a polymer on pyrolysis of the vapour 
and subsequent cooling. 

Thus, my invention consists in a 
process for the production of a polymer 
in which the vapour of an aromatic com- 100 
pound consisting of from one to four 
benzene nuclei with two methyl groups 
substituted in the para positions of one 
benzene nucleus and with one or more 
halogen atoms substituted in the nucleus 105 
or nuclei and formed only of condensed 
benzene nuclei when consisting of more 
than one nucleus, is pyrolysed by being 
subjected to a temperature between 700 

1000° C. for not more than 10 HO 
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seconds and the resulting vapours are 
cooled to a temperature at which ia solid 
polymer is deposited. 

Examples of compounds which may <be 
5 used in the process of the invention for 
the production of polymers are 

2 fluoro-yKxylene and 2 chloro-p- 
xylene. 

The pyrolysis step of the process of the 
10 invention is preferably carried out by 
subjecting the vapour of the aromatic 
hydrocarbon to a temperature between 
760 and $00° C. for from 0.1 to 1 seconds. 
High pressures, e.g. pressures above 
15 about 3 atmospheres, should be avoided 
in carrying out the process of the inven- 
tion. Preferably the pressure exerted by 
the vapour which is subjected to pyro- 
lysis is in the region of atmospneric 
20 pressure or below. The vapour subjected 
to pyrolysis may be diluted with . an inert 
carrier gas such as nitrogen or carbon 
dioxide in order to maintain a low partial 
vapour pressure of the aromatic hydro- 
26 carbon. 

Polymerisation takes place spon- 
taneously on condensation of the monomer 
vapour by cooling. The cooling may take 
place in contact with a oool surf ace on 
30 which the polymer is deposited in the 
form of a film. 

Experiments carried out by reacting 
the pyrolysed vapours of 2 iftuom-p-xylene 
with iodine vapour have resulted in the 
36 production of a compound which is de- 
posited, in addition to the deposition of 
polymer, in the fprm of white needles 
having a melting point of 150 — 161° G. 
The results obtained on analysis of this 
40 compound indicate that it is 2 fluoro-p- 
xylylene di-iodide, i.e. 



. This indicates that the fbi-radical 



45 exists in the vapour phase in the pyro- 
lysed vapours and it appears that this 
radical is the monomer of the polymer 
obtained by applying the process of the 
invention to 2 fluoro-p^xylene. The ratio 

50 of carbon to hydrogen to fluorine in the 
polymer as determined by analysis con- 
firms this view. Similar results were 
obtained with the corresponding chloro- 
compound. 

56 Generally stated, the recurring units 



of the polymers produced by the process 
of the invention thus consist of the 
original compound with two CH 2 groups 
instead of two methyl groups substituted 
in the para positions of one benzene 60 
nucleus. 

The invention also consists in a process 
for the production of a polymer by the 
condensation of the vapour of an aromatic 
compound consisting of from one to four 65 
benzene nuclei with two CH 2 groups 
substituted in the para positions of one 
benzene nucleus and with one or more 
halogen atoms substituted in the nucleus 
or nuclei, and formed only of -condensed 70 
benzene nuclei when consisting of more 
than one nucleus. 

The aromatic compound in vapour 
form which is subjected to condensation 
to produce a polymer in accordance with 75 
the preceding paragraph, may be ob- 
tained by the pvrolysis of the vapour of 
the corresponding dimethyl aromatic 
compound resulting in the removal of a 
hydrogen atom from each methyl group. §0 

The invention also consists in the 
polymers produced by the processes 
referred to above. 

The temperature to which the monomer 
vapour formed Iby pyrolysis should be 85 
cooled for condensation and polymerisa- 
tion to take place -can easily be deter- 
mined by experiment. It depends on the 
partial vapour pressure of the monomer 
in the gas phase. The upper limit in- 90 
creases with increasing partial vapour 
pressure. -Generally speaHng, the opera- 
tive temperature range for cooling will 
be between room temperature and -80° 
C, though higher temperatures may be 95 
found effective with high partial vapour 
pressures of the monomer. 

Condensation and simultaneous poly- 
merisation may "take place in successive 
stages at progressively reduced tempera- 100 
tures, that is the vapours leaving the first 
condensation and polymerisation stage 
are further cooled to condense- and poly- 
merise a further portion of the residual 
monomer vapour and so on. 105 

Following are examples of processes for 
the production of new polymers in accor- 
dance with the invention : 

2 fluoro-^-xylene vapour at a pressure 110 
of S to 10 mm. Hg. was passed through 
a tube heated to about 800'° C. at such 
a rate that the vapour was subjected to 
this temperature for from 0.3 to 0.4 
seconds. The vapours leaving the tube 116 
were passed into a trap in which they 
were cooled to 0-° C. in contact with a 
cold surface on which the polymerised 
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product was deposited in the form of a 
white occasionally transparent film. 

The yield of polymer was approxi- 
mately 10L% by weight of the 2 fluoro-^- 
5 xylene treated. Unconverted 2 fluoro-p- 
xylene was condensed in another trap 
cooled to -80° C. 

EXiUCELE 2*. 

2 chloro-.p-xylene vapour at a pressure 
10 of about 10 mm. Hg. was passed through 
a tube heated to about 300° C. at such 
a rate that the vapour was subjected to 
this temperature for about 0.4 seconds. 
The vapours leaving the tube were cooled 
15 to room temperature and the polymerised 
product was deposited. 

The polymer was in the form of a film 
similar to that obtained in example 1. 



All the polymers obtained in the above 
examples had great thermal stability and 20 
did not sof ten when heated up to a tem- 
perature of 270° C. They were ^ not 
attacked by sulphuric acid at 150* C. 
They were insoluble in, and also did not 
swell visibly in, boiling 25 

ethyl alcohol 

diethylether 

chloroform 

xylenes 

benzene 30 
toluene 

glacial acetic acid. 

Dated this 7th day of February, 1949. 
N. GAVBON, 
Agent for the Applicant. 



